The present study was designed to determine whether stress hormones and subjective responses to a psychological stressor were different in nonalcoholic offspring from families with a history of alcohol dependence (family history positive, FHP) than in nonalcoholic offspring without a family history of alcohol dependence (family history negative, FHN). Forty-five healthy subjects (17 FHP, 28 FHN), between the ages of 18 and 29 years, completed the Trier Social Stress Test (TSST). The TSST consisted of 5 min of public speaking followed by 5 min of mental arithmetic. Three baseline and five post-TSST blood samples were drawn. Pre-and post-TSST self-report measures of anxiety were obtained. Cortisol, adrenocorticotropin (ACTH), and prolactin significantly increased in response to the TSST in the entire study sample (F (1,187) ¼ 70.22, po0.001, F (1,143) ¼ 33, po0.001, and F (1,134) ¼ 14.37, po0.001, respectively). Cortisol responses were influenced by an interaction between racial composition and family history of alcoholism (F (1,57) ¼ 4.50, p ¼ 0.038). Among Caucasian subjects, FHP subjects had greater cortisol response to the TSST compared to FHN subjects (F (1,57) ¼ 4.45, p ¼ 0.039). No family history effect was identified in African-American subjects. Adrenocorticotropin responses did not differ between FHP and FHN subjects. Adrenocorticotropin response was positively associated with baseline ACTH levels in FHN subjects (t ¼ 5.02, p ¼ o0.001), but not in FHP subjects. Prolactin responses did not differ between FHP and FHN subjects. Anxiety response scores (post-TSST scores minus pre-TSST scores) were higher in FHP subjects compared with FHN subjects (z ¼ À2.67, p ¼ 0.007). In addition, anxiety response scores were positively associated with cortisol response levels to the TSST in FHN subjects (t ¼ 4.52, po0.001). In contrast, anxiety responses were negatively associated with cortisol responses in FHP subjects (t ¼ À2.30, p ¼ 0.024). Our findings are consistent with theories that greater reactivity to stress is associated with greater risks for alcoholism. Furthermore, the findings suggest that the association between the hypothalamic-pituitary-adrenal axis hormonal response and the subjective perception of stress might be deranged in offspring of alcoholics.
INTRODUCTION
Stress can be defined as any disruption of homeostasis (Miller and O'Callaghan, 2002) . Following the disturbance of homeostasis, activation of the hypothalamic-pituitaryadrenal (HPA) axis is an essential adaptive mechanism that allows the body to maintain physiological stability. Corticotrophin-releasing hormone (CRH) stimulates the synthesis and release of adrenocorticotropin (ACTH) by the anterior pituitary, which in turn stimulates the synthesis and release of cortisol by the adrenal cortex. Individual variation in the stress response and, thereby, the vulnerability to associated illnesses are influenced by both environmental and genetic factors. In fact, there is evidence that heritable influences account for approximately 32-98% of the variance in the glucocorticoid response to psychological stress (Federenko et al, 2004) .
Both enhanced and attenuated hormonal responses to stress are maladaptive. Chronic HPA axis dysregulation is associated with the development of mood and anxiety disorders, such as depression (Sapolsky, 2000; Gold and Chrousos, 2002; Sherwood Brown et al, 2004) . Moreover, excess cortisol exposure is related to a variety of medical conditions including hypertension, atherosclerosis, obesity, insulin resistance, dyslipidemia, bone demineralization, and impaired immunity (McEwen, 1998; Tsigos and Chrousos, 2002) . Likewise, stress contributes to the development and maintenance of substance use disorders, such as alcohol dependence (Brown et al, 1990; Cole et al, 1990; Brewer et al, 1998 ; Jose et al, 2000; Sussman and Dent, 2000; Karlsgodt et al, 2003; King et al, 2003; Dawson et al, 2005) . For instance, studies of nonhuman primates under different early rearing conditions have shown that enhanced HPAaxis hormonal activation during stress is positively correlated with alcohol consumption (Higley et al, 1991; Fahlke et al, 2000) . Although the processes underlying this relationship remain inconclusive, there is evidence in preclinical models that glucocorticoids influence alcohol consumption by enhancing mesolimbic dopamine accumulation (Marinelli and Piazza, 2002) . In addition, glucocorticoids increase the expression of CRH in the amygdala (Cook, 2002; Robison et al, 2004) , which plays a crucial role in anxiety behaviors and in promoting alcohol intake (McBride, 2002; Koob, 2003; Pandey, 2003) .
A positive family history for alcoholism is recognized as a major risk factor for the development of alcohol dependence (Cotton, 1979; Goodwin, 1984) . Furthermore, genetic factors account for a large proportion of the increased risk in children of alcohol-dependent parents (Goodwin et al, 1974; Cloninger et al, 1981; Heath et al, 1997; Prescott and Kendler, 1999) . In order to uncover markers that might identify those at increased risk for alcohol dependence, nonalcoholic offspring of alcohol-dependent persons have been investigated (Begleiter et al, 1984; Schuckit et al, 1987; Wand et al, 1994) . The family history of alcoholism research strategy compares nonalcoholic offspring from families with a high density of alcoholism (family history positive, FHP) with those from families with no history of alcoholism (family history negative, FHN). Using this research design, HPA axis responses following an ethanol challenge have been shown to predict future development of alcoholism (Schuckit and Smith, 1996) . Furthermore, differences in HPA-axis dynamics as a function of family history of alcoholism have been found by stimulating the HPA axis with the opioid receptor antagonist naloxone (Wand et al, 1998 (Wand et al, , 1999a (Wand et al, , b, 2001 Hernandez-Avila et al, 2002) and CRH . More recently, hormonal responses to activation of the HPA axis by psychological stressors have been reported to differ in subjects at high and low risk of alcoholism (Dai et al, 2002; Zimmermann et al, 2004) . However, results have been contradictory and the nature of these associations remains inconclusive. Further investigation is needed to determine whether HPA-axis responses to stressful events are associated with vulnerability for alcoholism.
The aim of the present study was to determine whether there are differences in the hormonal and anxiety responses to a psychological stressor between nonalcoholic offspring from families with alcohol-dependent individuals and nonalcoholic subjects without a family history of alcohol dependence.
METHODS Subjects
Forty-five healthy subjects between the ages of 18 and 29 years were recruited for participation by newspaper advertisements and posted flyers in the Baltimore area. Subjects who appeared to qualify for research participation based on a telephone screen were invited to the laboratory for an interview. All participants provided written informed consent for the protocol approved by the Johns Hopkins Medicine Institutional Review Board. Subject assessment included a medical history and physical exam performed by a physician, complete blood count, comprehensive metabolic panel (including renal and hepatic function tests), electrocardiogram, urinalysis, alcohol breathalyzer test, and urine toxicology screen. Assessment of race of participants was by self-report. The Semi-Structured Assessment for the Genetics of Alcoholism (SSAGA) (Bucholz et al, 1994) was administered by a master's degree-level interviewer to identify DSM-IV axis I psychiatric diagnoses, including past or current diagnoses of alcohol and drug abuse or dependence. Subjects determined to be free of such diagnoses were administered the Family History Assessment Module (FHAM) (Rice et al, 1995) . This module determines the number of first-, second-, and third-degree paternal and maternal relatives who have demonstrated symptoms of selected psychiatric disorders and alcohol or drug abuse or dependence. Subjects designated as FHP had a history of alcoholism in either father or mother only, or father or mother as well as one or more first-or seconddegree relatives (Table 1) . Subjects were categorized as FHN if no first or second degree relative was reported to be alcohol dependent. Based on these criteria, 17 subjects were designated as FHP and 28 subjects were designated as FHN.
Exclusion criteria were as follows: (a) presence of medical conditions, (b) current or lifetime history of a DSM-IV axis I disorder, including alcohol/drug abuse or dependence, (c) use of any psychoactive medications within the past 30 days, (d) treatment in the last 6 months with any medication that may affect opioid or HPA-axis function, including antidepressants, neuroleptics, sedative hypnotics, glucocorticoids, appetite suppressants, estrogens, opiates, or dopamine medications, (f) consumption of more than 30 alcoholic drinks/month, or (g) positive urine toxicology screen. Women using a hormonal method of birth control were excluded. All female subjects completed the TSST during the follicular phase of their menstrual cycle determined by menstrual diary and progesterone levels.
Behavioral Measures
Baseline behavioral measures were administered during the initial assessment interview to establish if there were group differences in anxiety, mood, or personality dimensions at baseline as a function of family history of alcoholism. The assessments included the State-Trait Anxiety Inventory (STAI) (Spielberger, 1983) , Beck Depression Inventory, 2nd Edition (BDI-II) (Beck et al, 1996) , Perceived Stress Scale (PSS) (Cohen et al, 1983) , Life Experiences Survey (LES) (Sarason et al, 1978) , Revised NEO Personality Inventory (NEO-PI-R) (Costa and McCrae, 1992a, b) , Hassles and Uplifts Scales (H-U) (Lazarus and Folkman, 1989) , and the Brief Symptom Inventory (BSI) (Derogatis and Melisaratos, 1983) .
State-trait anxiety inventory. This 40-item self-rating scale measures state anxiety (temporal anxiety based on situational state) and trait anxiety (general anxiety levels or proneness to anxiety). The state scale consists of 20 statements evaluating how respondents feel 'right now'. The trait scale consists of 20 statements that assess how 
General Procedure
Following the initial assessment interview, subjects reported to the Johns Hopkins Hospital Outpatient General Clinical Research Center (GCRC) to complete a modified version of the TSST (Kirschbaum et al, 1993) . Subjects were instructed to obtain adequate sleep the night before the challenge and to report any stressful situations that may have occurred during the previous week. They were also instructed to refrain from any alcohol, illicit drugs, or over-the-counter medications for 48 h before participating in the study protocol. Urine toxicology screens were completed before the session (Phamatech Inc., San Diego, CA). On the day of the challenge, subjects fasted from 1000 hours until testing was completed.
Trier Social Stress Test
The TSST consists of 5 min of public speaking, followed by 5 min of a mental arithmetic task and was completed as previously described in detail (Uhart et al, 2004) . Upon arrival at the GCRC, an intravenous catheter was inserted into a forearm vein at 1200 hours. Baseline blood samples for ACTH, cortisol, and prolactin were obtained at 1300, 1315, and 1330 hours. Subjects then participated in the TSST. Immediately following completion of the TSST, five additional blood specimens for ACTH, cortisol, and prolactin were obtained at 15 min intervals. The state anxiety scale of the STAI was repeated on the day of the TSST; it was administered before the psychological stressor at 1245 hours and immediately following the TSST, at 1355 hours.
Hormone Assays
Hormones were assayed as previously described (Blevins et al, 1994) . Plasma concentrations of ACTH were assayed by a two-site IRMA (Nichols immunoradiometric assay). Intra-assay and inter-assay coefficients of variance were each less than 9%, and the detection limit of the assay was 1 pg/ml. Plasma concentrations of cortisol were measured by radioimmunoassay (Diagnostic Products Corporation Inc., Los Angeles, CA). Intra-assay and inter-assay coefficients of variation were 6 and 8.5%, respectively. The detection limit for the assay was 0.2 mg/dl. Plasma concentrations of prolactin were measured by radioimmunoassay (Incstar Inc., San Francisco, CA). Intra-assay and interassay coefficients of variance were each less than 9%, and the detection limit for the assay was 0.1 ng/ml.
Statistical Analysis
Group differences in demographic characteristics, mood, personality scores, and baseline hormone levels (ie, ACTH, cortisol, and prolactin) were evaluated as a function of family history of alcoholism with t-tests for continuous variables and w 2 analyses for categorical variables. The primary outcome measures were plasma hormone levels during the TSST. Hormonal values were transformed to the logarithmic scale before analysis when non-normality was established. The mean baseline for each hormone was calculated by taking the average of the three pre-TSST measurements. Longitudinal data analytic methods were used to examine hormonal responses to the TSST, taking into account intraperson correlations among the repeated measurements over time. Based on examination of the data, we assumed that the structure of the correlation within subjects was autoregressive. Separate models were conducted for each of the three hormones. The models included the fixed effects of family history of alcoholism, gender, and race as class variables, time and time 2 to adjust for nonlinear time trends, and baseline hormone levels as continuous covariates; subjects were included as a random effect. Two-way interaction terms were included in the initial models, but were not maintained if their estimates were not statistically significant. Post hoc tests of simple effects were conducted to evaluate interactions between categorical variables; separate slopes models were used to examine interactions between family history of alcoholism and continuous covariates. Although BMI differed by family history, BMI was not included as a covariate in the longitudinal models owing to the restricted range of scores and the lack of relationship with hormone levels in simple correlations. Family history of alcoholism and psychological stress M Uhart et al
To further verify these findings, we conducted a second set of analyses in which hormonal values were summarized as area under the time response curve (AUC), calculated by trapezoidal approximation from the last sample obtained before the speech to the end of the session. A measure of AUC response was calculated by subtracting the rectangle defined by the mean baseline hormonal value multiplied by the time interval between all measurements during the challenge (Pruessner et al, 2003) . A regression analysis was conducted using hormonal AUC response as the dependent measure, family history of alcoholism as the covariate of interest, and gender and race as additional covariables. Two-way interaction terms were included in the initial models, but were not maintained if their estimates were not statistically significant.
Secondary analyses included examination of the subjective anxiety responses during the session. First, to test if the TSST significantly raised anxiety scores, differences between pre-and post-TSST anxiety scores were examined in each FH group. Owing to non-normality of the anxiety scores, this analysis was carried out with Wilcoxon signedrank tests. Second, group differences in anxiety scores before the TSST, following the TSST and anxiety responses were examined with Wilcoxon rank-sum tests. Anxiety responses were calculated for each subject by subtracting anxiety scores (STAI) before the TSST from anxiety scores following the TSST. Anxiety scores were adjusted for gender and race for the analysis. Third, we examined the relationship between cortisol responses to the TSST and anxiety responses during the session. Cortisol levels were used as the dependent measure in longitudinal mixed models that included fixed effects for gender, race, and family history as class variables; time and time 2 to adjust for nonlinear time trends, and baseline hormone levels and anxiety responses as continuous covariables; subjects were included as a random effect. Interaction terms were examined, but not maintained in the models if their estimates were not statistically significant. Post hoc tests were conducted as described in the previous paragraph.
To further verify these findings and graphically depict relationships between cortisol and anxiety responses to the TSST in each of the family history groups, cortisol data were summarized as AUC calculated as previously described. A regression analysis was conducted in each group using cortisol AUC response as the dependent measure, anxiety response as the independent variable, and gender and race as additional covariables. Figures shown in the manuscript were constructed from the adjusted values. All analyses were two-sided with a significance level of po0.05 and were conducted with SAS, version 9.1. For the longitudinal analysis, the degrees of freedom were calculated by Kenward-Roger method and are rounded in the results section.
RESULTS

Demographics
Demographic characteristics are presented in Table 1 . Subjects averaged 21 years of age, completed on average 2 years of college, and were predominantly Caucasian. Typically, subjects drank 1 day/week, averaging 3 drinks/ episode. There were no statistically significant differences between the two groups in terms of age, gender, racial composition, educational status, or drinking history. Although the groups differed in BMI (t ¼ À2.41, p ¼ 0.020), BMI was not included as a covariate in the models owing to the restricted range of scores and the lack of relationship with hormone levels in simple correlations. There was only one subject who was a smoker of 3 cigarettes/day in the FHN group.
Behavioral Instruments at Baseline
Behavioral measures completed during the initial assessment interview are presented in Table 2 . There were no statistically significant differences between the FHP and FHN groups in STAI trait and state anxiety scores, depression scores (BDI-II), perceived stress (PSS), number and severity of negative life events (LES), NEO PI-R domain scores, or in Hassles frequency and severity scores (H-U). Compared to FHN subjects, FHP subjects scored higher on the obsessive-compulsive dimension of the BSI (mean (SD) ¼ 0.60 (0.51) vs 0.31 (0.40), t ¼ À2.14, p ¼ 0.038) but did not differ in other BSI dimensions or in BSI global severity index.
Adrenocorticotropin (ACTH)
There were no mean baseline differences in plasma ACTH concentrations by family history group. There was a (Figure 1) . Findings from AUC analysis again showed there were no differences in ACTH response as a function of family history of alcoholism.
Cortisol
There were no mean baseline differences in plasma cortisol concentrations by family history group. There was a significant increase in cortisol response to the TSST in the entire study sample (Figure 2) . Similarly, the relationship between cortisol response and family history was analyzed using AUC, and the interaction between race and family history of alcoholism was marginally significant (t ¼ À1.80, p ¼ 0.08).
Prolactin
There were no mean baseline differences in plasma prolactin concentrations by family history group. There was a significant increase in prolactin response to the TSST in the entire study sample (F (1,134) ¼ 14.37, po0.001).
Prolactin significantly increased in response to the TSST in the Caucasian subgroup (F (1,103) ¼ 15.56, po0.001).
However, prolactin increase in response to the TSST was not significant in the African-American subgroup. Baseline prolactin levels were positively associated with prolactin response to the TSST in the entire study sample (F (1,42) ¼ 148.55, p ¼ o0.001). Findings from longitudinal analysis showed that there were no differences in prolactin response as a function of family history of alcoholism (Figure 3) . Similarly, findings from AUC analysis again showed that there were no differences in prolactin response as a function of family history of alcoholism. Family history of alcoholism and psychological stress M Uhart et al were negatively associated with anxiety responses in FHP subjects (t ¼ À2.30, p ¼ 0.024). To corroborate this finding, data were also analyzed in a regression analysis using cortisol AUC summary scores as the dependent measure (Figure 4) . The relationship between cortisol and anxiety in this analysis was again found to be positive in the FHN subjects (t ¼ 3.97, po0.001) and negative in the FHP subjects, although it was marginally significant (t ¼ À1.93, p ¼ 0.076).
DISCUSSION
In this study, we employed a well-validated, laboratorybased psychological stress test to compare the stress hormone responses in social drinking individuals with and without a family history of alcohol dependence. Furthermore, we evaluated the anxiety ratings between the family history groups. There are several important findings that have emerged from this work. First, cortisol levels following the stressor were significantly higher in Caucasians with a positive family history for alcoholism than in Caucasians with a negative family history for alcoholism. Second, although we did not identify a family history effect on ACTH responses to the TSST, ACTH responses in FHN subjects were dependent on baseline hormone levels. This was not observed in FHP subjects. Third, there were no differences in prolactin secretion in response to the TSST in FHP subjects compared to individuals without a family history of alcohol dependence. Fourth, anxiety response scores to the TSST were higher in FHP compared to FHN subjects. In addition, anxiety response scores were positively correlated with cortisol response levels in FHN subjects, but were negatively correlated in FHP subjects. It has been shown that mood and personality dimensions can influence cortisol responses to stress (Oswald et al, 2006) . However, our subjects were healthy individuals without DSM-IV axis I diagnoses who did not differ on a comprehensive assessment of mood, anxiety, or personality dimensions at baseline. Therefore, the cortisol findings are unlikely the result of differences in psychological symptomology or personality dimensions between the family history of alcoholism groups. In addition to mood and personality, another potential confounder of HPA-axis studies is tobacco and alcohol use. Given that cigarette smoking and heavy alcohol use are known to alter the activity of the HPA axis (Adinoff et al, 1998; del Arbol et al, Family history of alcoholism and psychological stress M Uhart et al 2000; Mendelson et al, 2005) , we decided to employ stringent exclusion criteria for tobacco and alcohol. Therefore, our findings demonstrate that independent of significant alcohol and tobacco exposure, family history influences hormonal responses to stress. Our findings showing that cortisol responses were higher in Caucasian FHP subjects than in Caucasian FHN subjects are consistent with theories that greater reactivity to stress is associated with greater risks for alcoholism (Higley et al, 1991; Fahlke et al, 2000) . To the best of our knowledge, only two studies have specifically examined the relationship of HPA axis hormonal responses to psychological stress with family history of alcoholism (Dai et al, 2002; Zimmermann et al, 2004) . Our observations are in agreement with those of Zimmermann et al (2004) , who demonstrated that FHP Caucasian males had higher cortisol and ACTH responses to the TSST compared to FHN Caucasian males. However, Dai et al (2002) reported different findings, with lower stress-induced increase in ACTH in FHP than FHN, and no differences in cortisol response as a function of family history of alcoholism. Differences in family history classification, characteristics of the stressor, and racial composition might explain the discrepancy between studies.
Previous studies have demonstrated differences in HPAaxis activity following physiological stimulation between Caucasians and African Americans (Yanovski et al, 1996 (Yanovski et al, , 2000 . These studies show that African Americans mount higher ACTH but similar cortisol responses to an exercise test or following corticotropin-releasing factor administration compared to Caucasians. However, in another study, salivary cortisol response to awakening was heightened in Caucasians with higher education compared to lower educated Caucasians and all African-American participants (Bennett et al, 2004) . In our study, African Americans had minimal but significant cortisol responses to the TSST. To our knowledge, this is the first time that hormone response differences by race using the TSST have been demonstrated. We are uncertain of the significance of this finding that warrants replication. Our findings suggest that race should be taken into account when evaluating associations between family history of alcoholism and hormonal response to stress. However, the small number of African Americans in our study precludes definitive conclusions about a lack of family history effects in this subpopulation. Hence, our findings are indicative of the importance of future investigations using larger subgroups of subjects.
Our findings are consistent with previous studies that have employed pharmacological and physiological paradigms to activate the HPA axis. Specifically, stimulation of the HPA axis by administration of the opioid receptor antagonists naloxone hydrochloride and naltrexone has resulted in higher ACTH and/or cortisol response in FHP than FHN subjects (Wand et al, 1998 (Wand et al, , 1999a (Wand et al, , b, 2001 Hernandez-Avila et al, 2002; King et al, 2003) . However, our group has also shown no differences in cortisol response between FHP and FHN subjects following direct adrenal stimulation with the ACTH analog cosyntropin (Wand et al, 1999b) or in the 24 h cortisol circadian profile (Wand et al, 1999b) , suggesting that specific stimuli are required to differentially activate the HPA axis as a function of family history of alcoholism.
There is prior evidence showing prolactin elevation in response to psychological stress in healthy subjects (Kirschbaum et al, 1993; Sobrinho et al, 2003) . To our knowledge, the present study is the first to examine prolactin response to a psychological stressor as a function of family history of alcoholism. Prolactin is a stress hormone, but is regulated by neural circuitry distinct from the neurotransmitter systems governing activation of the HPA axis (Van de Kar and Blair, 1999) . Including prolactin responses in this study allowed us to determine whether the family history effect on cortisol would generalize to another stress hormone system. However, we observed no differences in prolactin responses to the TSST in FHP subjects compared with FHN subjects. We posit that the specific neurotransmitter systems regulating stress-induced prolactin release may not differ as a function of family history of alcoholism. Taken together with our other findings, these data suggest that differences in HPA axis dynamics as a function of family history of alcoholism do not extrapolate to all conditions and stress hormone systems.
Although we did not identify a family history effect on ACTH responses to the TSST, an interaction between baseline ACTH and family history was detected. The interaction demonstrated that baseline ACTH levels correlated with the magnitude of the ACTH response in FHN but not FHP subjects. It is known that endocrine stress reactivity could depend on baseline hormone levels. Indeed, Kudielka et al (2004) reported that pre-stress ACTH levels showed positive correlations with subsequent ACTH response levels in healthy individuals. Therefore, it is possible that lack of correlation between baseline ACTH and ACTH responses to the TSST in FHP subjects also signifies altered regulation of the HPA axis in this group. This is supported by our observation that FHP and FHN subjects have similar ACTH responses to the stress test but different cortisol responses, suggesting that the FHP subjects have some degree of glucocorticoid negative feedback dysregulation and/or enhanced adrenal sensitivity to endogenous ACTH (eg, adrenal hypertrophy). However, further studies are needed to test this hypothesis.
Information on the subjective feelings of anxiety in subjects under stress allows for a more comprehensive examination of the stress response. In our study, anxiety response scores to the TSST were higher in FHP compared to FHN subjects after adjusting for gender and race. These findings are consistent with the hypothesis that higher levels of anxiety are associated with greater risks for alcoholism (Merikangas et al, 1998) . In agreement with our study, Zimmermann et al (2004) observed that the perceived stress rating following the stressor was higher in FHP compared to FHN subjects. In addition, we observed that anxiety response scores were positively correlated with cortisol responses in FHN subjects but were negatively correlated in FHP subjects. Thus, the perception of stress paralleled the hormonal responses to stress in FHN subjects, but not in FHP subjects. In concordance with our study, Zimmermann et al (2004) made a similar observation and suggested that the physiological response to a stressor and the subjective perception of stress might be dissociated in offspring of alcoholics. Similarly, discrepancies between selfreported emotional arousal and cortisol response following a psychosocial stress have been observed in an anorexia nervosa group (Zonnevylle-Bender et al, 2005) .
The present study has several weaknesses. It would have been ideal to have a larger sample size to make a more definitive statement regarding cortisol responses as a function of family history in African Americans. Based on our study, no conclusions should be made on the influence of race on the relationship between family history of alcoholism and hormonal stress responses. In our study, multigenerational alcoholism was not required to define subjects as FHP. Therefore, in some FHP subjects, the genetic factors leading to alcoholism may have been modest or weak, potentially minimizing stress hormone differences between groups. Moreover, given that cigarette smoking and heavy alcohol use modify the activity of the HPA axis (Adinoff et al, 1998; del Arbol et al, 2000; Mendelson et al, 2005) , we employed stringent exclusion criteria for tobacco and alcohol exposure, so as to not confound the cortisol responses by these environmental factors. However, this came at a cost of employing a group of FHP subjects who may not have the same degree of susceptibility for alcohol use disorders as a group of FHP subjects who are already heavy drinkers and smokers. Despite using a 'healthier' group of FHP subjects, family history of alcoholism still predicted cortisol responses to the TSST. Our study captured HPA axis responses only on a single occasion. Thus, it is plausible that a design that captured the effects of chronic stress may have resulted in different findings. Lastly, one needs to be cautious about extrapolating findings from a laboratory-based stressor to real life situations.
In summary, cortisol responses were significantly higher in Caucasians with a positive family history for alcoholism compared to Caucasians with a negative family history for alcoholism. In addition, the findings suggest that the association between the HPA axis hormonal response and the subjective perception of stress might be deranged in offspring of alcoholics. Further studies are required to assess the mechanisms involved in these processes.
